In a capillary zone electrophoretic experiment, Eosine Y (EY) was for the first time found by the authors to comigrate with protein as its complex in a capillary tube containing a phosphate buffer (pH 3.5). This has been successfully utilized for the development of an analytical method based on a combination of capillary zone electrophoresis (CZE) and chemiluminescence (CL) detection.' By this method several proteins could be easily and sensitively estimated.
However, the apparatus used in a previous method2,3, in which two streams comprising a buffer solution and a CL reagent solution were included, had the following two problems: (1) a lowering of the CL intensity due to the buffer solution, and (2) difficulty in maintaining steadystate mixing. The authors newly found that a stream of buffer solution is unnecessary since a definite migration current and a good electropherogram were experimentally obtained in the presence of the stationary flow of a fluorosurfactant.
This led to the new development of a simple and inexpensive on-line CL detector in which the stream of buffer solution can be eliminated. The former apparatus involved a difficult mechanical operation for preparing a four-way joint; however, the present apparatus can be easily set up using commercially available parts. The detection limit of BSA using EY was improved as follows: 5.0X10-' mol dm 3 (10 fmol) by the former apparatus and 6.0X10.8 mol dm 3 (1.7 fmol) by the present appratus.
Experimental

Reagents
All of the reagents used were of commercially available special grade. Ion-exchanged water was distilled for use. A 1X10-2 mol dm 3 aqueous solution was prepared by dissolving a definite amount of EY in a buffer. Bovine serum albumin (BSA), human serum albumin (HSA), ovalbumin, conalbumin, /3-lactoglobulin, hemoglobin, a-chymotrypsinogen A, lysozyme, cytochrome c (purchased from Sigma; St. Louis, USA), and peroxidase (HRP) (from TOYOBO Co.) were dissolved in a 25X 10-3 mol dm 3 buffer solution for use. Their molecular weights were 66000, 66000, 43000, 82000, 18000, 65000, 26000, 14000, 23000, and 40000 in that order. An acetonitrile solution of hydrogen peroxide (30%) and bis(2,4,6-trichlorophenyl)oxalate (TCPO) was used as a CL reagent solution. A FC-135 surfactant offered by Sumitomo-3M Co, was added to a migration buffer for improving the CZE resolution. Fig. 1 
(b).
A three-way joint was held at 10 cm below the horizontal surface of a reservoir solution in order to prevent any back-flow of the CL reagent into the capillary tube. A high voltage was applied to the electrodes using a DC power supplier (Model HCZE-30PNO.25, Matsusada Precision Devices Co., Shiga, Japan) in order to migrate any analyte. CL was detected using the CL detector shown in Fig. 1(b) . All of tubes used were made of Teflon. A three-way joint was prepared by using a Pharmacia Tubing Connector (SRTC-3). A 500 µm i.d. Teflon tube, which was covered with black Tygon-tape and had a 1.5 cm length detection window in front of a photomultiplier (Hamamatsu Photonics R-464), was used as a detection cell. A CL reagent solution was fed by a pump (TOSOH CCPD); it was mixed with the eluate at the tip of the capillary tube. The resulting CL was detected by a photomultiplier, measured by a photon counter (Hamamatsu Photonics C1230) and treated by an integrator (Shimadzu Chromatopac C-R6A). A Shimadzu SPD-6AV absorption detector was also used for UV detection.
Procedures
A fresh capillary tube was treated with 1 mol dm 3 hydrochloric acid for 10 min and washed with distilled water. A migration buffer solution containing 50 ppm FC-135 was filtered through a filter (Millipore Millex-GSSLGS0250S) and degassed for use.
A capillary tube was filled with a migration buffer solution in advance and a CL reagent (hydrogen peroxide+TCPO) solution was fed at a rate of 10 µl/min by a pump until a definite electric current was obtained. Then, only the high voltage was removed, and a sample solution was introduced for 30 s into a capillary tube by siphoning. The height difference between a three-way joint and the horizontal surface of a reservoir solution was 35 cm. After introducing the sample solution, a voltage of 0 --20 kV was gradually applied for 40 s. Monitoring was started just after the voltage reached -20 kV . By the just-described procedure the present measuring system was able to be used repeatedly. Results and Discussion
In order to overcome any major problems in separating proteins by CZE, that is, the adsorption of protein on the inner wall of a capillary tube, broadening of the protein peak, and lowering of the separation efficiency4,5, a fluorosurfactant introduced by Emmer et al.6 was added to the buffer solution. They succeeded in both suppressing the protein adsorption on the inner wall and obtaining a good electropherogram by using FC-134 (CF3-(CF2),-SO2-NH-(CH2)3-N+(CH3)3.I-), the major component of which was the same as that of FC-135. The FC-135 was a fluorinated cationic surfactant, which complex which was obtained by migrating the complex in an acidic solution using the apparatus shown in Fig. 1 , and by detection using a CL detector. Figure 3 shows a calibration curve of BSA obtained by the present CZE-CL detector system. The detection limit of BSA was 6.0X10.8 mol dm 3 (S/N 3). The sample amount taken into a capillary tube was approximately 2.9X108 dm 3 and the absolute detection limit was 1.7 fmol (1.7X10-15 mol). The relative standard deviation for 6 measurements was 2.7%.
The present apparatus is simple, sensitive and inexpensive. Since the CL of an EY-TCPO-H202 system was observed irrespective of the bond formation between EY and BSA, a CL measurement of an EY-BSA (10:1) complex' led to an enhanced determination of BSA. This method might be applicable to the microanalysis of various compounds, including proteins. 
